A small-sized generator of ozonated water was developed using an electro-conductive diamond. We studied the optimum conditions for producing ozonated water. As a result, we developed a small-sized generator of ozonated water driven by a dry-cell for use in the average household. This generator was easily able to produce ozonated water with an ozone concentration (over 4 mg/L) sufficient for disinfection. In addition, we verified the high disinfecting performance of the water produced in an actual hospital.
Functional water with various properties is used in a wide range of fields such as manufacturing, medical treatment and the food industry (Iwasawa and Nakamura, 2004; Murase, 2001 ). Ozonated water is one of the types of functional water which has received much attention recently. The oxidation activity of ozone is very high. Thus, ozonated water has high disinfection and deodorization properties due to the dissolved ozone gas. In addition, it has no residual properties and, unlike chlorine disinfectants, it does not induce the development of resistant bacteria. Considering these advantages, it is thought to have a wide application in the manufacturing, medical and food industries (Crapo, 2004; Hassenberg et al., 2007; Naito and Takahara, 2006; Sopher et al., 2007; Yamamoto, 1998) . Moreover, in the United States, ozonated water has been approved as a food additive (Naito, 2004) . Hence, further application and development of ozonated water is expected.
Currently, the typical formation methods used to produce ozonated water are divided into two types. One of the methods employs the electrical discharge into the air, and the other direct electrolysis in water (Nishimura et al., 2001 ). The former is a method to obtain ozonated water by ozonating the oxygen in the air by electrical discharge and dissolving it in water.
The latter is a method to obtain ozonated water by directly electrolyzing pure water by using electrodes having high oxidizability such as those made of PbO2. However, there are various problems associated with these methods (Naito, 2004) . For example, with the direct discharge method, highly concentrated ozonated water is not obtained because the concentration of the generated ozone gas is low. In addition, large-sized equipment is usually required to obtain ozonated water because of the tendency of the ozone to dissolve in the air instead of the water. In the direct electrolysis method, a high ozone concentration can be obtained. However, the ozonated water generated cannot be used in the medical treatment and food industries or in the average household due to the method's frequent use of unstable materials with high toxicity (Arihara et al., 2007) .
Very recently, the electro-conductive diamond was developed as a new electrode material (Nishiki et al., 2006) . It has high oxidation characteristics due to its inherent chemical stability. Therefore, ozonated water can be synthesized by using the electro-conductive diamond electrode as the anode (Katsuki et al., 1998) . We focused on preparing ozone by using an electro-conductive diamond, and developed a new electrochemical generator of ozonated water which is composed of a rod-type electro-conductive diamond and an ion-exchange membrane. The purpose of this study was to develop a generator which could be Upon activating the trigger, the water in the aspiration tube is electrolyzed, and ozonated water is generated and sprayed. The developed generator was able to generate ozonated water at a concentration of more than 3 mg/L by using a 9 V dry-cell. This generator could change 500 mL of pure water into ozonated water using one dry-cell, indicating that it is a very economical system. When the water passes through the aspiration tube, it is electrolyzed and kept very pure, so the system is very safe.
We checked the disinfecting power of the equipment using yeast. The test was performed by stamp method targeting viable bacterium, the Bacillus sp.and E. coil group , Pseudomonas aeruginosa, and Methicillin resistant Staphylococcus aureus (MRSA). Bacteria colonies of less than 10 cfu are shown by "+", less than 100 cfu are shown by "++" , and less than 1000 cfu are shown by "+++". ND = not detected present; however, on all locations, the number of bacteria decreased by using the ozonated water from our generator. Of particular note, the number of bacteria decreased when ozonated water was applied to the hallway banister These results show that ozonated water created by our generator has a high disinfecting effect . Furthermore, it was found that disinfection performance is maintained when using the ozonated water from this generator in a variety of places. As a result , it is expected that this apparatus could be used in range of environments.
